
AOD-RI55 072 MUTAGENIC POTENTIAL OF GURNIDINE HYDROCHLORIDE (TP028) i/I
(U) LETTERMAN ARMY INST OF RESEARCH PRESIDIO OF SAN

FRANCISCO CA S K SAND ET AL. 82 MAR 85 LAIR-i9?EuhIIIIIIIIu
UNCLASSIFIED F/G 6/2

ILhhhhhm



W4.. ILL

1.0:

1111111Q2

,....-°-

J&i

1111 ___W_

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

-. .,
"A

' ' " """" . "''' ." ."". . . "*.* .",6 . . * . . . . . . ". -. 
.
. . . . . . . . . . 4-" 

"



N INSTITUTE REPORT NO. 197

In
L~n9

U MUTAGENIC POTENTIAL OF GUANIDINE HYDROCHLORIDE (TP028)

STEVEN K. SANO, BA, SP4
THOMAS P. KELLNER, BA, SP5
and
DON W. KORTE JR, PhD, MAJ MSC

TOXICOLOGY GROUP

DIVISION OF RESEARCH SUPPORT -

SJUNi1 71985

MA RCH 198.5 Toxicology Series 80

DISnIBUTION STATEMENT A
LETTERMAN ARMY INSTITUTE OF RESEARCH Approved for public relecasa4
PRESIDIO OF SAN FRANCISCO, CALIFORNIA 94129 Dsrbto niie

85 5 20 .0 75 1 . -

.5--4



Sutagenic Potential of: Guanidine Hydrochloride (TP028) (Toxicology

Series 80)-- Sano, Kellner and Korte

Reproduction of this document in whole or in part is prohibited except with the permission of the
Commander, Letterman Army Institute of Research, Presidio of San Francisco, California 94129.
However, the Defense Technical Information Center is authorized to reproduce the document for
United States Government purposes.

Destroy this report when it is no longer needed. Do not return it to the originator.

Citation of trade names in this report does not constitute an official endorsement or approval of the
use of such items.

This material has been reviewed by Letterman Army Institute
of Research and there is no objection to its presentation and/
or publication. The opinions or assertions contained herein
are the private views of the author(s) and are not to be con-

AAccession For st ed as official or as reflecting the views of the Department

NTIS oRMI the Army or the Department of Defense. (AR 360-5)
.- ,, DTIC TAB

Unannounced o
Justificatin

"'.. gature and date)

D~etribution/

Availability Codes "

'Vl i an/o p

This document has been approved for public release and sale; its distribution is unlimited.

Ji
.q



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (WOen Date Entered)

READ INSTRUCTIONS - "REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

I. REPORT NUMBER I2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

LAIR Institite Report No. 197 FR-...RO.CV.

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Mutagenic Potential of: Guanidine Hydrochloride Final
(TP028) 6 - 27 February 1984 . _

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(.) S. CONTRACT OR GRANT NUMBER(s,)

Steven K. Sano, BA, SP4
Thomas P. Kellner, BA, SP5 .0
Don W. Korte, Jr., PhD, MAJ MS .. .. . ._.__"_._'___'_

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK .-
AREA & WORK UNIT NUMBERS

Toxicology Group, Division of Research Support
Letterman Army Institute of Research 3EI62720A835, WU 1.80
Presidio of San Francisco. CA 94129-6800

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE 9
US Army Medical Research and Development Command 2 March 1985
Fort Detrick 13. NUMBER OF PAGES

Frederick. MD 21701-5012 25
14. MONITORING AGENCY NAME & ADDRESSQI different from Controlling Office) IS. SECURITY CLASS. (of this repor)""" ""

UNCLASSIFIED

IS&. OECLASSIFICATION/DOWNGRADIN"
SCHEDULE

IS. DISTRIBUTION STATEMENT (of thle Report)

THIS DOCUMENT HAS BEEN CLEARED FOR PUBLIC RELEASE AND SALE: ITS DISTRIBUTION
IS UNLIMITED.

17. DISTRIBUTION STATEMENT (of the abstract emtered In Block 20. It different from Report)

Ill. SUPPLEMENTARY NOTES

0
It. KEY WORDS (Continue an reverse side It noeceary, and Identify by block number) .'.-"

Mutagenicity, Toxicology, Ames Assay, Guanidine Hydrochloride (TPO2,)

2 T ASrACT fCantimre uever elde H necev and Idenilfy by block number)

The mutagenic potential of guanidine hydrochloride (TP028) was assessed by
using the Ames Salmonella/Mammalian Microsome Mutagenictry Assay. Tester
strains TA98, TAlO0, TA1535, TA1537, and TA1538 were exposed to doses ranging
from 5 ml/plate to 0.0016 mg/plate. Negative mutagentc respons.,s were

observed for the test compound.

DIJRP7 1473 I[DtTION OF I NOV 6S IS ODSOLETE *NLS"F-UNCLASSI F IED . . . .

SECU ITY rLASSI.ICAT 'TR, O ' .,A F. ., , - ., ,



1.- 1 - -7-77 7- - ..

ABSTRACT

The mutagenic potential of guanidine hydrochloride (TP028) was
assessed by using the Ames Salmonella/Mammalian Microsome Mutagenicity .
Assay. Tester strains TA98, TAiQO, TA1535, TA1537, and TA1538 were ..

exposed to doses ranging from 5 mg/plate to 0.0016 mg/plate. Negative
mutagenic responses were observed for the test compound.
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Mutagenic Potential of: Guanidine Hydrochloride (TP028)
S -.Sano et al

The Ames Salmonella/Mammalian Microsome Mutagenicity Assay is a
short-term screening assay that utilizes histidine auxotrophic mutant
strains cf Salmonella typhimurium to detect those compounds which are
potentially mutagenic In mammals. A mammalian microsomal enzyme
system is incorporated In the assay to Increase sensitivity by
simulating in vivo metabolic activation of the test compound. The
Ames assay Is an Inexpensive yet highly predictive and reliable assay
for detecting mutagenic activity and thus carcinogenic potential (1).

Objective of the Study

The objective of this study was to determine the mutagenic
potential of guanidine hydrochloride (LAIR code TP028).

METHODS

Test Compound

Chemical name: Guanidine Hydrochloride

Chemical Abstract Service Registry No.: W0-1 t,

Structural formula:

Empirical formula: CHen I Hcli
5* 3*

........................
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Storage: One kilogram of guanidine hydrochloride (Lot Number 103-
F-5623) was obtained from the Sigma Chemical Co. (St. Louis, MO) in
December 1983 and assigned the LAIR Code number TP028. The test
COMpo1nd was stored at room temperature (21*C).

Chemical Properties/Analysis: Data characterizing the chemical
composition was obtained from Sigma Chemical Co. (St Louis, MO) and
the st-ibiilty analysis of the test material was performed by the
Toxicology Services Group, LAIR (Presidio of San Francisco, CA),
(Appond ix A).

T,-st Solvent

Positive control chemicals were dissolved in grade I dimethyl
sulfoxide (lot 10OF-0269) obtained from Sigma Chemical Co. (St. Louis,

Test compound was dissolved in sterile, deionized water obtained

from a Polymetrics Model 200-3 Water Purifer (Sunnyvale, CA). .

Chemical Preparat ion

on the day before dosing, 300 mg of the test compound was measured
into ;i sterile vial and again stored at room temperature. On the day
of dosing, the 300 mg sample was dissolved in a 6 ml volume of .
IuItoclaved water from a polymetrics water filter system to achieve a
5Y (w/v) solution. Aliquots of this solution were used to dose the
test plates. The dosing procedure was completed within 20 minutes of -

digsolving the test compound.

Test Strain- S

Salinonella strahis TA98, TAIO0, TA1535, TA1537, and TA1538,
oht:ii.od directly from Dr. Bruce Ames, University of California,
Berkeloy, were used. These strains were maintained in our laboratory
at -90'C. Quality controls were run concurrently with the test

,,h~t.siir- to establish the validity of their special features and to S
(determine the %pontaneous reversion rate. Descriptions of the
;rr:tins, their ge ctic (nmrkers, and the methods for strain validation

,ir- %iv,,n in the LAIR )P, OP-STX-1 (2).

(,.,a'idi,it- hydrochLoride was evaluated for mutagenic potential
w,'rd to the methods of Ames et al (3). A detailed description of

. ,nti 0o0hlo,,v 1,o pi,, en in LATR SOP, OP-STX-l (2).

~ . -. ~ .-. . . . . . . . .
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Toxicity Tests

Toxicity tests were conducted to determine a sublethal
concentration of the test substance. This toxicity level was found by
using minimal glucose agar (MGA) plates, concentrations of guanidine
hydrochloride ranging from 1.6 x 10- 3 mg/plate to 5 mg/plate, and
approximately 108 cells of TA100 per plate. Top agar containing trace
amounts of histidine and biotin were placed on the plates. Strain
verification was confirmed on the bacteria, along with a determination
of the spontaneous reversion rate. After Incubation, the growth on'
the plates was observed. Since none of the plates showed decreased
macrocolony formation (below the level of the spontaneous reversion
plates) or an observable reduction in the density of the background
lawn, a maximum "limit" dose of 5 mg per plate was used in the
mutagenicity assay.

Mutagenicity Assay

The test substance was evaluated over a 1000-fold range of
concentrations, decreasing from the minimum toxic level (the maximum
or limit dose) by a dilution factor of 5 both with and without 0.5 ml
of the S-9 microsome fraction. The S-9 was purchased from Litton
Bionetics (Kensington, MD). The optimal titer of this S-9, as
determined by Litton Bionetics, was 0.75 mg protein/plate. After all
the ingredients were added, the top agar was mixed, then overlaid on
MGA plates. These plates contained 2% glucose and Vogel Bonner "E"
Concentrate (4). The water used in this medium and in all reagents
came from a polymetric system. Plates were incubated, upside down in
the dark, at 37*C for 48 hours. Plates were prepared in triplicate
and the average revertant counts were recorded. The average number of
revertants at each dose level was compared to the average number of

intaneous revertants (negative control). No vehicle control was
ired as the test compound was diluted In water. The spontaneous

re -ion rate (with and without S-9) was monitored by averaging the
cour from two determinations run simultaneously with the test
comp ,nd assay. The spontaneous reversion rate was determined hy
inocu. "ng one set of plates before and one set after the test
compound assay plates so that any change in spontaneous reversion rate
during the dosing procedure would be detected. This spontaneous
reversion r.ite was also compared with historical valuies for thi. -
laboratory and those cited in Ames et al (3). Conotirrent sto rility
and strain verification controls were run. All reagents, test
compounds, and media were checked for sterility by plating samples of
each on MGA media and Incubating them at 37*C with the test plates.
The Salmonella strains were verified by a standard battery of tests.

. . . . . . .. . . .o.- *. .
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The following tests were run to determine if:

- Lipopolysaccharide layer (LP) alteration causes growth
inhibltian in the presence of crystal violet.

- An amp!.-illin-resIstanL R factor has allowed growth in strains
TA 99 and TA 1-0 In the presence of amplcillin impregnated
disks.

- Absence of excision repair mechanism has inhibited growth In the
presence of ultraviolet light.

Four known mutagens were tested as positive controls to confirm
the r-sponsiveness of the strains to the mutation process. These
rompounds, benzo [a] pyrene, 2-aminofluorene, 2-aminoanthracene and
N' methyl-n-'nitro-n-nitrosoguanidine, were obtained from Sigma
Chemical Co. (St. Louis, MO). The test compound and mutagens were
handlcd during this study in accordance with the standards published
in NDI Guidelines for the Laboratory Use of Chemical Carcinogens (DHHS
Publication No. (NIH) 81-2385, May 1981).

Data Interpretation

According to Ames et al (3), a compound is considered mutagenic if
the following criteria are met:

- The test compound causes revertant colony counts greater than or
equal to twice the spontaneous revertant rate.

- The test compound produces a correlated dose response
relationshi p.

lRESULTs

On 15 February 1984, the toxicity level determination was
performed on guanidine hydrochloride (Table 1). For this experiment
ill sterility, strain verification, and negative controls were normal
(Table 2). No toxicity was observed after exposure of the tester
strain (rAIOO) to the highest dose used (5 mg/plate).

Normal results were obtained for all sterility, strain
v,'-rification, and negative controls during the Ames Assay performed on
21-23 February 1984 (Tables 3-4). No revertant counts were obtained

to'l "xceeded double the spontaneous reversion rate following exposure
of the bacterial .trains to the test compound (Table 5).
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DISCUSSION

Certain test criteria must be satisfied before an Ames assay can
be considered a valid assessment of a compound's mutagenic potential.
First, the special features of the Ames strains must be verified.
These features include demonstration of ampicillin resistance, LP
layer alterations, and DNA excision repair deficiencies. Second, the
Salmonella strains must be responsive to the mutagenic process by
exposing the strains to known mutagens. Third, the optimal
concentration of the test compound must be determined by treating
TA100 with a broad range of doses and observing the potential toxic
effects on macrocolony and microcolony formation. If these tests are
performed and expected data are obtained, then the results of Ames
test can be considered valid.

After validation of bacterial strains and selection of optimal
sublethal doses, guanidine hydrochloride was evaluated by the Ames
assay. In no instance did the test compound elicit a doubling of the
spontaneous reversion rate or a correlated dose response relationship.
Thus, the results of this study indicate guanIdine hydrochloride is
not mutagenic when evaluated in the Ames assay.

CONCLUS ION

Guanidine hydrochloride is not mutagenic by the Ames assay at the
dose levels tested.

RECOMMENDATION

Guanidine hydrochloride should undergo further toxicity tesing in
accordance with the Toxic Substances Control Act.

S. * ~ ..

* . a . .*.*. . . -. ~, --. . . . . . . . . .

• .:. -~~~~~ ~~~~~~~~~..-.-.-,..,,,.-..-.-..-..-...--. -. ,....... . ....... ... * . . . . *. .. .-.-. -..-,.,. .- ,- .,.
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CHEMICAL DATA

Chemical Name: Guanidine Hydrochloride

Alternate Chemical Name: Aminomethanamidine hydrochloride,
Carbamamidine hydrochloride, L.
Carbamidine hydrochloride,
Aminoformamidine hydrochloride,

Iminourea hydrochloride

Chemical Abstracts Service Registry No.: 50-01-1

Chemical structure: -

N.H2  1 E

H2N--C-NH

Molecular formula: CH6CIN 3

Molecular weight: 95.5

Physical state: White powder

Melting point: 182-184°C (184-185C*)

Analytical data/purity: Water content 0.1% by Karl Fischer analysis.*

The material is at least 98% pure and chromatographs
as one spot by thin layer chromatography.t

Elemental analysis. Calculated for C11 6 CIN3
Cl, 37.1. Found: Cl, 36.6.t An IR spectrum

was obtained upon receipt of the compound.
IR(KBr): 3400, 2750, 1650, 1535, 1050 (broad) cm-1 .
A comparison of this spectrum to the Sadtler
standard spectrum confirmed the identity
of the material.*

Source: Sigma Chemical Co.
St. Louis, MO

Lot number: 103F-5623

Zygmunt R., Analytical data sheet for guanidine hydrochloride,
lot number 103F-5623. Sigma Chemical Co., St. Louis. 16 Feb 84.

Sigma Chemical Company, St. Louis, MO. Becky Goodloe, PhD,

personal communication, 5 March 1985.

:Sadtler Research Laboratory, Inc., Sadtler standard spectra,
Philadelphia: The Sadtler Research Laboratory, Inc., 1962:
Infrared Spectrogram #8676.

APPENDIX

.....................- I. .... ................ _...... °.. .. %, %
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Stability in vehicle: A preliminary study was conducted to determine
the stability of guanidine hydrochloride in the
vehicle, sterile water for injection. A

solution of guanidine hydrochloride (18.825
ug/ml water) was assayed after preparation and

4 hours later by using the Voges-Proskauer
Method (Micklus MJ, Stein IM. The colorimetric

determination of mono-and disubstituted
guanidines. Anal Biochem 1973;54:545-553).

This method is specific for unsubstituted and
monosubstituted guanidines and yields a colored

derivative which is monitored
spectrophotometrically. Three samples were

analyzed for each time point and the results
were as follows:

Absorbance Absorbance
Value Value
(Ist Assay) (2nd Assay)

2.190 2.053
2.165 2.190
2.160 2.191
x = 2.172 x = 2.145

The values for the two assays were within 1.5
percent of each other which is within the error

for repeated sampling using this test. This /
indicates that the compound is stable in

aqueous solution for at least 4 hours.

APPEN'.. (concluded)
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